cies, including soil conservation policies, represent The 1990 Farm Bill contains several measures significant costs to consumers and tax-payers, soil concerning soil erosion caused by U.S. farmers, conservation is likely to be influenced by public Data from a nationwide survey of people concerning input in the decision-making process. Therefore, it their attitudes toward agriculture were used to examisusefultogaugethepublic's willingnesstosupport ine the structure of respondents' preferences for govsoil erosion control programs. This support will ernment support-policies to combat soil erosion.
sions of Agricultural Change, Natural Resource Use "strongly agree," one to "agree," two to "undeand Agricultural Structure." The survey's goal was cided," three to "disagree," and four to "strongly to determine public views of changes in the structure disagree" for the first five statements. For the sixth of U.S. agriculture. After pretesting, questionnaires statement, the assigned values ranged from zero were mailed to a stratified sample of 9,250 persons assigned to "increased" to four assigned to "elimirepresenting the U.S. population. The questionnaire nated." was mailed three times with three reminder cards to Some states were oversampled to produce stateimprove the response rate. Bad addresses, deceased level analyses. For the national analysis used in this respondents, and completed questionnaires reprepaper, the data were weighted using national popusent about 54 percent of the original sample. Comlation censuses and number of respondents in the pleted questionnaires were available from 3,212 different regions. The statistical weighting procerespondents. Because of missing observations the dure also counters the differential response by sex number of questionnaires used in the final analysis and race (Sonquist and Dunkelberg) . Molnar prowas 2,851.
vides a more detailed discussion on the development The survey consisted of more than 150 questions and administration of the questionnaire, data procabout different farm issues and standardized quesessing, weighting procedure, and response rate. tions to obtain socioeconomic and demographic background data. For this study, six statements reExploratory Analysis lated to soil erosion and soil conservation were anaWhile soil erosion is the unifying concept underlyzed. Table 1 summarizes the six statements and lying the six statements, the statements differ in the corresponding responses. For the first five statewording, focus, and context. The six statements can ments, respondents registered the intensity of their be classified into three sets depending on the focus responses on a five-category Likert scale ranging of each statement. The first two statements measure from strongly agree to strongly disagree. The sixth the respondent's awareness or perception of an erostatement related to partial payment for reducing soil sion problem. A respondent who agreed with the erosion with the responses ranging from partial payfirst two statements did not perceive erosion to be a ment should be "increased" to partial payment problem, while one who disagreed with the stateshould be "eliminated." Numerical values were asments had a perception that erosion is a problem. signed to the responses. Zero was assigned to Hence, the respondent's awareness or perception of an erosion problem increases along the Likert scale. shows these results. The rotated factor pattern repay farmers to practice soil conservation and 30 veals a structure that is identical to the hypothesized percent stated that the partial payments to farmers construct structure. This structure is shown by the for the cost of reducing erosion should be increased.
highest loadings of each statement on the three facThe responses indicate more support for laws than tors in Table 2 . Each factor is linked to two statefor government payments. ments related to one underlying concept. The statements in Table 1 were hypothesized to be linked to three constructs (factors). Specifically, Determinants of Perception and Preferences statements one and two were hypothesized to be The first construct (perception) measures the relinked to a construct called "perception of an erosion spondent's perception of an erosion problem. The problem," henceforth referred to as "perception." second (laws support) and third (payments support) Statements three and four were hypothesized to be constructs measure public preferences for certain linked to a construct called "laws support," and governmental policies. The perceived benefits and statements five and six to a construct called "paycosts from a policy determine an individual's true ments support." These constructs are unobservable preferences (Lankford) . Because people form perand are referred to as latent factors. Factor analysis ceptions after collecting and processing information, is one of the statistical procedures that involves the perceptions will vary across individuals depending relationship between observed variables (statements on their socioeconomic and demographic charac-1 to 6) and the underlying latent factors. Exploratory teristics. These factors can also simultaneously infactor analysis has been used to help identify the fluence individual preferences. Previous studies factors that underlie a set of observed variables have shown the importance of factors such as in- (Joreskog and Sorbom, 1979) . come, education, sex, age, political affiliation, and As a first step, a principal factor analysis was location of residence in policy preferences (Ferris conducted on the correlation matrix of the responses Hewitt; Schokkaert) . Table 3 presents to the six statements of Table 1 . Results indicated the definitions and descriptive statistics of these and that only three factors had eigenvalues greater than other variables expected to influence public percepthe average of all eigenvalues (Harman) . These retion of the soil erosion problem and public prefersults were supported by a maximum likelihood facences for conservation policies. tor analysis of the response correlation matrix. The maximum likelihood factor analysis rejected one-ECONOMETRIC METHOD factor and two-factor models at the 5 percent level Although the three hypothesized constructs are as inadequate with X 2 ( 9 ) of 553.54 and x2 (4) unobservable variables is the linear structural relamathematicalformulationconsiderthe linearstructionships (LISREL) model. It is used in this study tural simultaneous equation model: (Joreskog and Sorbom 1985 .
The LISREL model consists of two parts, the measurement model and the structural equation model. The former specifies how the unobservable where y' = (y, ..., y) and x' (xl,..., x) are Sorbom 1985, 1986) . The FIML where y' = (yi, ..., yq) and x' -(xi, ..., xp) are . mean-centered and considered indicators of the demethod gives consistent and efficient estimates of pendent and independent latent variables. The vecthe model's parameters B, r, A, Ax, vA , e., and tors e and 6 represent errors of measurement in y and 0^. Assumptions and hypothesized relations between x. The unknown matrices Ay (qxL) and A, (PxM) variables can be specified as restrictions on the model's parameters. contain regression weights of y on rl and x on g, co i rtivegsi. T loweig n a ion wr The model used in this study is a special case of respectively. The following assumptions were e:. o the above LISREL model. In particular, it was assumed that the explanatory variables are fixed. That (a) E() = E() = E(6) = is, andhence is, x = ~, and hence (b) e is uncorrelated with q, 6 is uncorrelated with ', 1 is uncorrelated with t, and r, e, and 6 are = I, Similarly, the predicted covariance matrices for yi i i-'~ .~~~Equation (1), which can now be rewritten as and for yx are given by (5) yy = AyB*(rFFr+ 1) B*'A'y +0, and (10) = B+
x + is thus a recursive system of simultaneous equations. For model identification and to ease interpretation, (6) yx = AyB rA'x .
the scales of the construct were fixed according to the restrictions: Xl, = 1, X 32 = 63 = -1 while T is Hence, the predicted covariance matrix of the obassumed to be a diagonal matrix.' No restrictions served variables, £, is given by were imposed on F and OE. 3 These coefficients represent the direct bThe null model is obtained by restricting all elements in impact of the explanatory variables on the three r equal to zero. constructs: perception of an erosion problem (perSignificant at the 1 percent level. ception), laws support, and payments support. 4 Due to the lack of a theoretical foundation, no a priori tion. All the residence variables except TOWN, had hypotheses were formulated about the direction of positive and statistically significant coefficients, effects of the explanatory variables on perception concerning perceptions of an erosion problem (rl). (r 1).
EMPIRICAL RESULTS
The result indicates that people living outside a farm Age, education, political affiliation, place of resior ranch had a higher perception than those living on dence, and region were found to be statistically a farm or ranch. Concerning region, residing in the significant factors that influence the perception of South or West had about an equal impact on perceperosion. Age had a negative effect on perception, tion, but higher than the impact of the Midwest. while education's effect was positive. The awareRespondents from the Northeast exhibited the highness or perception increased with the level of educaest perception. tion, as shown by the increasing coefficient on the Table 5 also shows that age, employment status education variables. Also, respondents who took a (RETIRED), race (BLACK), education, political afhigh school or technical college course in agriculture filiation (INDEP), and perception (q l) were imporhad a higher perception of the erosion problem than tant factors that influence respondent's support of those who did not. Other studies have shown that laws to encourage soil conservation. Significant younger and highly-educated respondents were factors that influence support for payments by the more concerned about environmental problems than government included farm income, age, sex, agricultheir counterparts (Hamilton 1985a,b) . Democrats tural education, political affiliation, place of resiand Independents had higher perceptions relative to dence (SMACITY and TOWN), region (SOUTH), Republicans. Independents had the highest percepperception (ql), and support for laws (r12). The co-2 Full information maximum likelihood estimation and inference assumes that the ys are independently and multivariate normally distributed given x. Univariate skewness and kurtosis within the range -1.0 to +1.0 (see Table 1 ) indicate that maximum likelihood results would be robust (Bentler and Chou; Muthen and Kaplan) . The analysis was based than on the polychoric correlation matrix rather than the covariance matrix, E, (Babakus et al.) . The coefficient estimates, therefore, are standardized and can be compared across variables (Saris and Stronkhorst). "Single and double asterisks denote significance at the 10 percent and 5 percent levels, respectively. b11, 12, and 113 denote "perception of an erosion problem' "laws support," and "payments support," respectively.
efficients on these variables, however, represent only ployed, student, and home-maker; and among fethe direct impact of the explanatory variables on f2 males than males. Democrats and Independents and 13.
showed a higher support for laws to encourage soil conservation than Republicans, while blacks and To determine the total impact of the explanatory c t R other races had less support for laws than whites. variables on laws support (q2) and payments support Resoets m the sother, western, and northRespondents from the southern, western, and north-(rq), the indirect effects of these variables on r2 and eastern regions exhibited a higher support for laws n3 were calculated and added to the direct effects.s than did those from the Midwest with such support Table 6 presents those results. With few exceptions reaching its maximum in the Northeast. Perception (income, black, other, high school graduates), all of soil erosion as a problem proved to be an imporvariables had a positive total effect on laws support tant factor that positively influenced laws support. (r2). Support for laws increased as age, level of
The payments-support construct represents the education, and level of urbanization increased.
preference of respondents for government support to There was a stronger preference for laws support farmers. It is possible that some respondents examong unemployed and retired than among empected the financing of such a policy to be from taxes (Deacon and In this study, data from a nationwide survey of Shapiro; Fisher; Hewitt). A pure self-interest model, people concerning their attitudes toward agriculture therefore, implies a negative effect for income on were used to estimate the structure of respondents' payment support. The results show that income had preferences for government soil erosion control proboth negative indirect and total effects on payment grams. Because the response to a single question can support. Support of payments also decreased as the be sensitive to the wording and position of a question level of education increased. Highly-educated rein the questionnaire, responses to multiple statespondents were likely to perceive government payments were analyzed within the linear structural ment support to be financed by more taxes. The relationship (LISREL) framework. This approach private benefit variable FMINC (indicating whether helps control for the measurement error in responses a respondent's family has farm income) had a posiand estimates the impact of socio-economic, demotive total effect on payment support. The sign was graphic, and political variables hypothesized to inexpected because the variable (FMINC) identifies fluence citizen perceptions and preferences. the potential beneficiaries of the policy. Although
The results showed that age, education, political only two residence-variables (SMACITY and affiliation, place of residence, and region had signifi-TOWN) were significant in explaining variations in cant impacts on citizen perception or awareness of payment support (q3), all residence variables had an erosion problem. This perception increased with 80 the level of education and decreased with age, imsupport for payments was positively influenced by plying the importance of educational programs in support for laws. This result indicates that responraising public awareness about environmental probdents considered laws and government payments to lems. Results showed that respondents from the be complementary rather than substitute policies. South and West have higher perceptions of the probAn important policy issue arises from the results lem of soil erosion than those from the Midwest, of this study concerning how agriculture deals with while perception was at its maximum for responenvironmental issues. The respondents' preference dents from the Northeast.
for the use of laws over payments to force farmers to The government policies considered in this study address erosion problems points to a possible shift were laws and financial payments support to encourin government policy. Historically, programs to age soil conservation. Respondents acted in their change farmer behavior have relied on voluntary self-interest in deciding their preferences for governincentive programs. On the other hand, programs to ment payment-support policy in agriculture. These address pollution in other industries have generally results hold even though soil erosion is a well recogrelied on command and control regulation. As the nized environmental problem. The results may also effect of agriculture on the environment becomes a indicate that respondents felt that soil conservation topic of concern in the policy arena, farmers may be is a farmer's responsibility.
faced with command and control laws rather than The study also showed that the perception of an incentive or payment programs. Although the nonerosion problem was a significant factor that influpoint nature of much of agriculture's effect on the enced preferences for government policies. As reenvironment makes traditional environmental reguspondents became more aware of erosion, they lation difficult, the erosion example may foreshadow exhibited more support for conservation policies.
efforts by policy makers to enforce programs Respondents, however, tended to have more support through laws rather than through compliance profor laws than for government payments to force grams. farmers to adopt soil conservation practices. The
